
,-‘, /v-i 2 -i 3 -A, 
This dow'at consists ~f--~-_,_~~~p.~,::, 

Number -------of.-&--copies, 

1 

Series.,-a-,-. ! 
1 

THE UNIVERSITY OF ROCHESTER 
1; r-.’ L 

INTRAMURALCORRESPONDENCE 

i”ks’ 
3 2.. 

September 25, 1947 

Memo.tor Dr. A. H, Dovdy . 
From: Dr. H. E, Stokinger 
Be: Trip Report - Mayvood Chemical Works 

A trip vas made Nednesday, August 24th vith Messrs. Robert W ilson 
and George Sprague to the Mayvood Chemical F!orks, Mayvood, New Jersey 
one of 2 plants in the U.S.A. engaged in the production of thorium 
compounds. The purpose of the trip vas to: l 

1. Learn the type of chemical processes employed in the thorium 
industry (thorium nitrate). 

2. Survey conditions of eeosure of personnel associated vith 
these chemical processes. 

3. Obtain samples of atmospheric contaminants in the plant, as 
well as samples of products of the plant. 

Plant Operations. The processes involved in obtaining thorium nitrate, 
purely chemical in nature, start with the mineral monazite, which is 
treated by alternate solution and precipitation through the sulfate, 
oxalate, and hydroxide to form a final, relatively pure product of thorium 
nitrate containing approximately 4 mols of water. (Pure crystalline 
thorium nitrate has the formula Th(NO$h-12H 0, is a hygroscopic solid, 
requires special conditions for its preparat f on, and is not obtained in 
the commercial process.) Figure 1 shows the steps invola in the pro- 
duction of thorium nitrate in the Maywood Chemical Works. It is seen that 
all operations are performed vet, thus eliminating almost entirely a dust 
exposure hazard. A* 

Monazite sand is at present derived from India which supplies an 
ore vith the richest content of thorium. It is superior to that of Brazil 
and far superior to that obtained from North Carolina. It is primarily 
a phosphate sand containing: 

9% 
60% 
0.5% 

ThO2 Rare earth oxides (LE.0.) 
Uranium oxides 

The remainder is silicate. The rare earth oxides are in turn composed of: . 

50% Cerium oxide 
20% Lanthanum oxide 
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The remaining lO$ of B.E.0. is composed of praseodymium, samarium, yttrium, 
gadolinium, ytterbium, europlum. The monazite sand is almost completely 
soluble in sulphuric acid, 2$ only comprising the insoluble residue. bn 
important ste? in the procedure consists of the precipitation of the 
thorium as the oxalate along with those of the rare earths. This operation 
depends upon the fact that all other metal oxalates are soluble in dilute 
acid with the exception of the above named materials. 

A time-consuming step in the process is the repetition of alternate 
solution in acid and precipitation with ammonia of the nearly purified thorium. 
It would appear vorthwhile to investigate the possibility of electrolytic 
separation of the impurities to avoid this cumbersome process. At the 
present time, the product of granular thorium nitrate amounts to approxi- 
mately 100 pounds per day. This commercial product contains 48$ Th02. 

l,w. At the present time, thorium nitrate is the chief compound of 
thorium manufactured for industry. The most common are for gas mantles, 
thorium crucibles (Th02), end other uses fo'r the Atomic Energy Commission, 
The nitrate is.the form which is prepared for marketing. The chloride, the 
oxalate, the citrate, the carbonate, and the acetate have been prepared for 
certain special uses on request. The present cost of thorium salt is 
$7.00 per pound. 

Industrial Hygiene Itsoects. The present process outlined in Figure 1 has 
but two operations from vhich workers could rbceivs exposure to potentially 
chemically toxic materials. 

1. The unbagging and shoveling of the monaxite ore, the first step 
in the process. 

2. The breaking up of the thorium nitrate crystal in the finishing 
room, the last step in the process. 

Both processes involve very few men hours of exposure. One man at each of 
the operations is employed for approximately one hour per day. As evidence. 
of the absence of deleterious effects from working in and about the @ant 
was a statement of the foreman, Mr. Harold Kirk, that a worker has for 
4.5 years been engaged in the stirring out process of the nitrate without 
effects other than in this time he has overcome his former asthmatic con- 
dition. No other person has had to be discharged or has complained of 
effects from working in the plant. The plant foreman and chemist feel that 
the radiation effects have been overrated. The foreman himself has worked 
for a number of years (35) in and about the plant, very close to the material 
and has suffered no effects of any sort. At the present time, they have 
a million pounds of nonazite ore stored in hundred-pound bags in a closed 
shed. To date they have made no radioactivity measurements on this or any 
other of their products in and about the building. In the finishing room 
on the day of our visit there were approximately ten 55 pound jars of 
thorium nitrate ready for shipment, In this room, one man was working con- 
tinually at a distance of about 6 to 20 feet from this material. At other 
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processes  th r o u g h o u t th e  bui ld ing,  the re  we re  relat ively le rge  q u a n tities  o f 
oxa la te , sulfate, a n d  hydrox ide  ( in  filte r  p resses  snd  in  barre ls) .  A  re la-  
t ively fe w  ind iv idua ls  a re  e m p l o y e d  in  th e  tho r i um  processes.  

A s regards  th e  launder ing  p r o b l e m , it shou ld  b e  n o te d  th a t a lkal i  
soaps  fix tho r i um  c o m p o u n d s  firm ly o n  c lo th ing to  th e  ex te n t o f w a ter -  
p roo fin g  it. W a s h i n g  with co ld  w a te r  is p robab l y  b e s t. 

Chemis try A s  rega rds  abso rp tio n  o n  labo ra tory  a p p a r a tus , ac id ic  so lu t ions  
(nitr ic d d  hydroch lor ic )  a re  p robab ly  bes t fo r  remova l  o f tho r i um  from  such  
wa re . 

A ccord ing  to  the i r  bes t inform a tio n , th e  p lan t chemis ts know  o f n o  
m ic ro -meth o d  fo r  th e  analys is  o f tho r i um  o the r  th a n  th a t repo r te d  a t th e  
last A .C.S . m e e tings  in  N e w  Yo rk . 

They  pred ic ted th a t th e  fo l low ing  o rgan ic  comp lexes  wou ld  b e  insoluble:  
a o e ta te , oxa la te , nitrate, a n d  ca rbona te , th e  latter howeve r  be ing  so lub le  
in  excess o f th e  ca rbona t&  solut ion.  Anhyd rous  sul fate o f tho r i um  is so lub le  
in  co ld  w a te r ; th e  crystal l ine sul fate hyd ra te  is inso lub le  i n  h o t w a te r . 
M E . K irk sugges te d  ca l l ing G e o r g e  Benn ick  o f th e  M a n h a tta n  B ranch  a b o u t 
analys is  o f tho r i um  p m d u c ts o f Dr . S . C . L ind  o f th e  B u r e a u  o f S tanda rds , 

S a m p les. Tvo  a i r  samp les  we re  o b ta ined  with th e  M o d i fie d  Cascade  Im p a c to r , 
1  fo r  th e  o p e r a tio n  o f u n b a g g i n g  th e  monaz i te  o r e , th e  o the r  a t th e  fin ish ing  
o p e r a tio n  w h e r e  tho r i um  nitrate crystal is b roken , These  samp les  wi l l  b e  
invest igated by  th e  Dus t L a b o r a tory  G roup . 

F ive 1 0  g  samp les  o f tho r i um  c o m p o u n d s  vere  a lso  o b ta ined  fo r  chemica l  
research  work.  These  we re  th e  chlor ide,  th e  sulfate, ace ta te , tho r i um  
nitrate dodecahyd ra te  a n d  a  samp le  o f monaz i te  o re . 

R o b e r t W i lson -  

G e o r g e  S p r a g u e  
/ 

E m s :E N  
H . 1 , S tok inger  
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